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A  fa  8  tract 


(I)  Field  studies  of  TBE  led  to  the  detection  cf 
6  new  TBE  virus  (TBEV)  foci  in  Austria#  Tick 
and  mammal  control  program  appear  to  be  effec¬ 
tive  against  virus  cycle  in  nature#  Survey 
with  sere  of  Carnivora  showed  wide  distribu¬ 
tion  of  TBEV  in  Switzerland. . 

(II)  Ten  of  22  steps  necessary  for  chemical  synthe¬ 
sis  of  TBEV  receptor  TPI,  have  been  completed,/ 
By  means  of  exclusion  chromatography  with 
porous  glass  arboviruses  can  be  purified  and 
concentrated.  TBEV  has  no  immunosuppressive 
effect  in  mice.  Langat  virus,  which  belongs 

to  TBE  complex,  causes  chronic  infection  in 
mice  and  cannot  be  eliminated  fay  interferon 
•  inducer  Poly  IsC# 

(III)  v Clinicel  studies:  28B  cases  of  TBE  were 

diagnosed. 

(IV) '  Surveys  with  sera  of  cattle  and  birds  showed 

incidence  of  the  tick-borne  viruses  "Tribec" 
and  "Uukuniemi"  in  Austria. 

(V)  Unidentified  virus  was  isolated  from  migrating 
bird  after  arrival  in  Austria. 

(VI)  Survey  with  human  and  animal  sera  indicated 
activity  of  at  least  one  group  A  virus  and  of 
TBE  and  West  Nile  viruses  in  Turkey.  Sera  from 
residents  of  Cameroon  had  antibodies  to  se¬ 
veral  group  A  and  B  arboviruses  including 
U’nyongnyong,  Chikungunyo,  Uganda  S,  Zika,  Yel- 

tlow  Fever  and  Dengue  2. 
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TICK-RORNE  ENCEPHALITIS  '(TBE)  AND  'OTHER  GROUP  B  flfiBO  - 

VIRUSES 


Field  Studies 


(1)  Detection  of  new  foci  end  attempts  to  eradicate 
the  virus. 


I 

t 


(1;1)  Introduction. 

Following  this,  method  of  sending  out  questionnaires 
to  patients  with  TBE  we  could  find -some  new  foci  of  TBE 
in  Lower  Austria  in  1970  and  1571  (see  last  Annuel  Report 
(16)). Then  also  studies  on  the  effectiveness  of  the  brgano- 
phosporus  Gardona  \R'  against  ticks  were  started;  On  the 
other  hand  we  tried  to  reduce  the  small  mammal  populations 
in  a  focu3  in  Carinthia  in  order  to  interrupt  the  natural 
cycle  of  T8E  virus.  Under  the  present  contract  (Duly  1971- 
Puly  1972)  we  continued  the  searching  for  new  foci  in 
Lower  Austria,  Burgenland,  Carinthia  and  even  in  Styria 
and  for  the  first  time  in  the  Tyrois.  Field  trials  were, 
done  with  another  insecticide,  namely  wit h  I'lalathion  '• 
which  is  also  an  organophosporus  compound.  The  smell  mammal 
reduction  program  in  Taggenbrunn,  Carinthia,  was  continued. 

(1,2)  Methods. 

Ticks:  Nymphs  and  adults  of  Ixodes  ricinue  ware 
collactad  by  flagdrapping  arid  transported  to  the  labora¬ 
tory.  The  nymphs  ware  homogenized  in  pools  of  1-50  indivi¬ 
duals,  the  adults  in  pools  of  1-2Q  individuals,  respective¬ 
ly.  They  were  suspended  in  e  medium  consisting  of  PBS  and 
10j£  horse  serum  and  inoculated  intracsrebrally  into  bsby 
mica.  The  animals  were  observed  for  18  days. 


Malathion^  Two  field  trials  were  done  in  order 
to  develop  a  control  program  with  this  compound  against 
ticks.  In  the  spring  of  1972  in  a  wood  near  the  Danube  at 
MUhileiten,  a  few  miles  southeast  of  Vienna,  and  in  ap  af¬ 
forestation  near  Hornstein  we  marked  8  fields  of  25  rr/'  each. 
Four  of  these  fields  were  sprayed  using  the  ULV  (Ultra  Low 
Volume)  method  at  a  concentration  of  10  g  I'lalathion'  ' 
diluted  in  5  liters  of  water  per  25  m  ,  Tick  collections 
were  made  before  spraying  and  on  the  3rd  and  8th  day 
thereafter. 
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Gerdona^1  \ ;  Two  field  trials  with  Gardena  ^  ^  uers 
carried  out  in  3uly  1971  and  in  Way  1972  in  Hochooterwitz 
(Carin'chia),  which  has  been  shown  by  us  to  be  a  permanent 
forus  of  TBE  virus.  The  ground  and  the -.vegetation  bordering 
the  road  to  the  fortress  (i.e.  .the^etJfessible  part  of  the 
mountain  on  which  the  fortress'”" ^s  situated)  were  sprayed 
with  1  lb  per.acrg^ef^ardon8>p-^.  In  autumn  the  area  was 
again  se.a£cfced''Tor  ticks.  In  the  spring  in  1972  we  colloc- 
te^.-'fedretcs  again,  and  again  sprayed  the  area  in  the  same 
""manner  with  Gardona(p)l 

Small  mammals:  In  the  focy.a--of'  faggenbrunn,  Carin- 
thia,  eradication  of  the  virus-tfy*  .trapping  of  small  mam¬ 
mals  was  attemptjgdJ^©'-i,ar,L  S  excursions  were  done  in  1971 
and  one.  iniS^T^About  120  small  mammal  traps  were  set  up 

for  JL.-4rd"3nights. 

-***''*  ** " 

(1,3)  Results. 

Maw  foci  in  different  parts  of  Austria;  According  to  ths 
informations  obtained  from  patients  with’ TRE, 1  ticks  wore 
collected  in.  different  areas  in  Lower  Austria,  BuTgenland, 

•  Carlnthia  and  Styria.  For  the  first  time  investigations 
on  tha' possible  occurrence  of  TBE  viruB  in  tl\e-  Tyrols 
were  conducted  althouyh ' no  cases  of  TBE  have, been  reported 
in. this  province.’  The  results  can  be  seen  in  Tables  1-4. 
Altogether  20  virus  .strains  .could  be  isolated  from  ticks 
colleoted  at  9ti  different  places.  Mew  foci  wader ''fc"nd  in 
Lower..  Austria  (Enzesfeld) Dauling/Enzosfeld,.,  Hirtenborg) , 
Burgenland  (Allhati),  Caririthia  (Wicheidorf )  and  Styria 
(Graz)  (see,  fig.  1).  So  far  up  failed  to  isolate  vit-uo  from 
tiqks  collected  In  the  Tyrois. 

The  3  foci  found  in  the  area  of  .Hirtenberg-Enzos- 
.  feld  are  of  special  interest  because  in  the.se  foci  many 
persons  contracted  infection.  Therefore,  in  future  studies 
we  will  try  to -interr-upct  the  virus  cycle  in  nature  by 
spraying- of , these  foci  with  insecticides. 


•  s 


Malathion^).  The  results  of  the  field  study  uith 
HalathionTfn  are  presented  in  Table  5  and  in  Fig. 2.  A  sta¬ 
tistical  evaluation  done  with  the  )(  -test  revealed  that 
" the  number  of  ticks  in  the  fields  did  not  differ  signifi¬ 
cantly  prior  to  the  treatment  with  MalathionW.  By  con¬ 
trast,  after  spraying  uith  the  compound  there  urns  a  very 
significant  difference  between  the  number  of  ticks  collec¬ 
ted  in  tho  treated  and  in  the  nontreated  fields.  In  MUhl- 
leiten  the  tick  population  was  reduced  by  approximately 
95£>  seven  days  after  the  treatment.  In  Hernstein  inhere 
tho  undergrowth  is  rather  dense  th6  .  evsn  distribution 
of  Malathion  was  not  very  easy.  Nevertheless  us  observed 
a  reduction  of  the  tick  population  of  about  85$. 

Gardona(R)  i  The  first  field  trial  uith  Gardona^^ 
in  an  established  focus  of  TBE  virus  urns  carried  out  ,on 
July  8,1971,  in  Hochostsruitz  (Carinthia).  In  July  before 
the  spraying  me  ware  able  to  isolate  4  strains  of  virus 
from  272  ticks  collected  there  (Table  l).  In  autumn  the 
area  uas  again-  searched  for  ticks  as  it  is  shown  in 
Table  1.  From  a  total  of  524  specimens  of  Ixodes  ricinuo. 
not  a  single  virus  strain  could  be  isolated.  After  col¬ 
lecting  430  nymphs  and  43  adults  of  Ixodes  ricinus  in 
May  1972  ws  sprayed  again  the  area  bordering  the  road  to 
the  fortress  with  Cardona'^'.  Virus  isolation  experiments 
with  theswi  ticks  were  hot  successful,  indicating  that 
the  virus  cycle  may  indeed  have  been  interrupted  by  our 
previous  lowering  of  tho  density  of  ticks  with  GardonaW. 

Smell  mammals:  In  Taggonbrunn  (Carinthia)  we 
continued  the  small  mammal  control  program  uith  the  aim 
of  eradicating  the  virus  in  this  focus.  In  1971,  in  April, 
when  the  first  excursion  was  made  after  the  winter  not  a 
single  mouse  could  be  trapped.  It  is  apporonf  from  Table  6 
that  by  summer  the  small  mammal  populations  had  somewhat 
built  up  and  probably  as  a  result  of  our  control  efforts  - 
as  a  rule  the  highest  number  of  free-living  mice  ore  found 
in  October  and  November  -  had  decreased  again  by  autumn. 

In  May  of  1972  we  again  found  a  vary  low  population  den¬ 
sity  of  mice.  It  is  of  special  interest  that  in  this  year, 
1972,  no  virus  could  be  isolated  from  ticks  although 
264  nymphs  and  19  adults  were  collected  and  tested  for  the 
presence  of  virus  (see  also  Table  7). 


Although  it  is  too  early  to  drew  a  dafinite  con¬ 
clusion  this  could  possibly  mean  that  ue  are  on  the  way 
of  reaching  pur  goal  of  interrupting  the  virus  cyclo  in 
the  focus. 


(1,4)  Discussion  and  Conclusions.  "  — 


The  high  number  of  neu  foci  of  TBE  virus  enables 
us  to  conduct  nqu  further  studies  on  methods  to  eradi¬ 
cate  tho  virus  in  nature.  fiou  ue  uill  try  to  interrupt 
the  virus  cycle  on. the  one  hand  by  spraying  the  foci 
from' the. ground  or  from  the  air  uith  Gardona  or  with 
flalathion  and  on  thB  other  hand  by  reducing  the  popu¬ 
lation  density  of  tho  small  mammal  species  in  certain 
foci;  In  connection  with  the  results  of  this  program  our 
first  tests  are  very  encouraging  and  ue  hope,  that  at  tho 
,  end  of  this  yoar  tho  effectiveness  of  our  methods  uill 
further  be  substantiated. 


(i,f)  Summary*  .  — — - 

•In  search  of  endemic  areas  of  TBE  in  different 
provinces  of  Austria  6  nbu  foci  in  Louer  Austria,  Burgen- 
land,  Carinthia  and  Styria  wore  found  by  virus  isolations 
from  ticks.  Tho  effectiveness  of  Malathion(R)  against 
ticks  ( Ixodes  ricinus)  uas  proved  in  tud  field  trials.  A 
reduction  of  between  85  %  and  95  '/a  of  the  tick  populations 
was  achieved. 


'In  order  to  eradicate  the  virus  in.a.uoll  known 
permanent  focus  in  Hochostoruitz  Gardona  uas  sprayed 
in  autumn  1971  and  in  spring  1972.  After  spraying  no  virus 
could  be  isolated  from  ticks  collected  in  this  area. 


The  control  program  dr"small-jnammals  in  Taggenbrunn 
uas  continuod.  The  population  densities  of  these  animals 
uero  kept  lou  and  subsequently  also  in  this  permanent 
focus  ue  failed  to  isolato  virus  from  ticks,  collected 
there  in  1972. 


(2)  Survey  in  Lower  Austria  with  sera  of  forest  workers. 

In  the  hemagglutination-inhibition  (HI)  test  a  sur¬ 
vey  tuas  conducted  with  sera  of  forest  workers  from  different 
districts  in  Lower  Austria.  The  purpose  of  this  study  was 
to  improve  cur  knowledge  on  the  distribution  of  TBE  virus  in 
this  province  but  also  to  find  a  group  of  persons  who  are 
at  .high  risk  of  infection.  It  is  intended  to  perform  a 
field  trial  in  volunteers  as  soon  as  the  first  batch  of  an 
inactivated  vaccine  will  be  available,  hopefully,  some 
time  during  1972.  This  batch  is  being  made  for  us  by  a  la¬ 
boratory  in  Beeat  Britain  where  we  have  sent  3  strains  of 
TBE  virus  (tipk  suspensions ).Thie  laboratory  has  had  some 
experience  in'  the  production  of  a  vaccine  against  Louping 
ill.  Jhi8  disease  is  caused  by  a  virus  that  is  vory  closoly 
related  to  TBE  virus. 

The  results  of  the  survey  are  presented  in  Table  8. 
It  can  bo  seen  that  of  the  83D  Bera  tested  1U1  (12.2ft) 
had  antibodios  to  the  virus.  A  field  trial  is  considered 
in  those  districts  where  the  percentage  of  workers  with 
antibodies  exceeds  18ft. 

(2,1)  Summary. 

A  survey  was  conducted  with  snra  of  forest  wor¬ 
kers  from  different  districts  in  Lower  Austria.  Thus,  our 
knowledge  on  the  distribution  of  TBE  virus  in  this  province 
was  improved  and  groups  of  persons,  who  are  at  high  risk  of 
infection,  were  found.  It  is  intended  to  perform  a  field 
trial  as  soon  as  an  inactivated  vaccine  will  be  available. 


(3)  Survey  with  sera  of  Carnivora  from  Switzerland. 


In  July  1978,  the  Institute  of  Veterinary  Bacterio¬ 
logy  and  Parasitology,  University  of  Bern,  received  the 
brain  of  a  dog  from  Hallau  (Kanton  Schaffhausen)  for  diagno¬ 
sis  of  rabies.  An  agent  could  be  isolated  from  tho  dog 
which  provod  to  be  TBE  virus.  This  was  the  first  isolation 
of  this  virus  in  Switzerland,  where  in  1965  wo  had  diagnosed 
a  human  case  of  TBE  and,  therefore,  already  then  had  claimed 
that  the  virus  must  be  andemic  also  in  this  country  (14). 
Since  then  a  number  of  human  cases  were  roported  by  other 
workers. 


Ue  were  contacted  by  Drs.  Stock  and  Uandeler  from 
the  Institute  mentioned  above  and  asked  to  conduct  a  sur¬ 
vey  with  sera  of  Carnivora  that  had  boon  shot;  .during  the 
rabios  'eradication-  program  in  Switzerland. 

K.  tqtslsdf :  519  sera  of  foxes.  20  of  badgers, 

20  of  beech-martens  and  ana  of  e  -polecat  was  received 
and  tested  in. the  HT-test  against  TBE  virus.  Lif  560  sera, 
91  were  positive. 

The  latter  were  then  also  examined  for  antibodies 
against  this  virus  in  the  tiesus  culture  neutralization 
test.  Clf  these,  15  were  .toxic  for  the  cells  and  76  gave 
..a  positive  result. 

It  is  a  well  known  fact  that  sera  fror,  animals 
that  are  shot  may  become  contaminated  with  nonspecific 
inhibitors  for  arboviruses.. such  als-bile.  Since  all  ani¬ 
mals  had  been  killed  by  shooting  wb  wars  not  convinced 
about  the  validity  of  our  results.  In  order  to  pick  up 
nonspecific  inhibitors  all  91  positive  sera  were  tested 
. t in  the  Hi-test  against  Ssmliki  and  Sindbis  entigens  of 
.group  A  and  Yellow  Fever,  Dengue  2  and  West  Nile  antigens 
of  grdup  B.' 

48  sera  only  reacted  with_TB.E-antig0hs7  21  were 
also  positive  with  .o.thBr--gxoapr"6'  7iru8es  and  22  sera 
gayo  .a -pos-itxvd  test  with  group  B  and  group. A  viruses. 
Undor  these  circumstances  we  feel  that  only  the  HI~test 
with  those‘48  sera -reacting  exclusively  with  TBE  virus, 
should'  be-  considered  as  a  valid  result  due  to  specific 
antibodies.  ’  . 

(  .  ..  '  In  Fig. 3  the  geographic  distribution  of  the 

**  samples  is  shown.  From  it  it  is  striking  that  positive 
.as  well  as  negative  sera  are  distributed  more  or  less 
,-over  the  whole  area  under  investigation.  However,  ton- 
sidarjing  the  home  range  of  foxes  which,  according  to  the 
experiences  of  our  Swiss  colleagues,  can  be  50  km  or 
more,  many  of  these  animals  were  shot  a  long  distance 
away  from  tha  fucus  where  they  had  acquired  the  infec¬ 
tion. 
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A  loss  random  distribution  is  sesn  whan  the  results 
are  listed  according  to  the  age  of  the  Carnivora  (Table  9). 
Of  the  31  f 0X68  aged  between  1  1/2  and  4  months  none  was 
found  tn  have  antibodies  against  TBE  virus.  Then  a  number 
of  positive  sera  increasing  with  age  were  observed.  As 
foxes  are  very  good  indicators  for  the  presence  of  TBE 
virus  in  larger  regions  it  can  be  stated  with  certainty 
th«\t  TBE  virus  must  be  more  widely  distributed  in  Switzer¬ 
land  than  hitherto  known. 

(3,1)  Summary. 

Uf  560  sera  of  Carnivora  shot  in  Switzerland 
48  specimens  were  found  to  contain  antibodies  against 
TBE  virus  in  both  the  Hi  and  the  neutralization  test.  The 
geographic  distribution  of  the  positive  sera  shows  that 
TBE  virus  must  be  more  widely  distributed  in  Switzerland 
than  hitherto  known. 


(1)  Studies  on  the  receptor  substance  for  TBF  viruB  and 
other  arboviruses  of  group  B. ' 

(1.1)  Introduction  and  earlier  results. 

From  brain-lipids,  the  receptor  substance  for 
group  B  arboviruses  could  be  isolated  (8,9,22).  This 
substance  proved  t'o'‘b'e':a "ticiphosphoinositide  (TPI).  It 
was  a  very  strong ’inhibitor -of  the  hemagglutination  (HA) 
as  wall  as  or'  the  inf  activity  of  group  H  arboviruses  (9,15). 
It  reacted  with  TBE  virus  in  a  two  step  reaction.  An  ini¬ 
tial  reversible  step,  caused  mainly  by  electrostatic  attrac¬ 
tion,  is  followed  by  a  second  one,  earned  by  stronger 
forces  which  are  not  any  mv re  susceptible  to  the  interac¬ 
tion  of  electrically  charged  molecules  (16). 

(1.2)  Preparation  of  receptor  substance. 

TPI  ie  now  prepared  in  our  laboratory  as  a  routine 
procedure.  We  use  a  method  of  extraction,  precipitation  end 
chromatography  which  has  bsen  extensively  described  in  the 
report  of  197U  (15).  Some  refinements  were  introduced  (16) 
and  now  we  are  able  to  obtain  from  1UUU  g  monkey  brain  3QU 
to  4UQ  mg  TPI  in  form  of  its  Ca-salt. 


(1.3)  Chemical  composition  of  TPI-Ga  preparation. 

-  The  composition  of  our  preparations  was  now  esti- 
msted  more  exactly  by  quantitative  photometry  of  thin 
layer  chromatograms.  These  chromatograms  were  obtained  by 
applying  the  method  of  GUNZALEZ-SASTRE  and  FULCH-PI  (1G), 
using  chloraform-methanol-4N  ammonia  9:7:-2  as  solvent  and 
"Kieselgel  HR”  (Merck)  with  O.ljib  oxalate  as  adsorbent  (15). 

The  intensity  of  tho  spots,  stained  with  DITTMER's  rea¬ 
gent  (6),  was  now  measured  quantitatively  with  a  3UYCE 
"Chromoscan".  The  areas  beneath  tho  extinction  graphs 
were  measured  with  a  pjammeter  (geometrical  integration). 

By  dividing  the  integrated  graphs  by  the  number  of  phos¬ 
phorus  atoms  in  the  formula  of  the  substance  forming  the 
measured  spot,  values  corresponding  to  the  molar  amount  of 
each  substance  were  obtained;  due  to  the  big  difference  of 
the  relative  concentrations  of  the  main  product  (TPI)  and 
the  impurity' (phaphatidylserine=PS),  it  was  necessary  to 
measure  two  aeries  of  dilutions.  From  one  (Table  1U)  the 
ratio  of  TPZ  to  DPI  could  be  calculated  to  be  1GU  ;  9.88; 
the  other  (Table  11)  yielded  the  ratio  of  L|PI  to  PS  as 
100  :  7.32.  From  these  figures  the  percentage  of  TPI,  DPI 
and  PS  in  our  product  was  calculated  to  be.  90.40ft,  8.95jt 
and  O.tffiii,  resgec.tAV£l.y. .  .  •••  - - -  __ 

(1.4)  Chamicol  synthesis  of  intermediate  products  on  the 

way  for  a  total  synthesis  of  TPI. 

In .cooperation  with  the  Institute  for  Pharmaceutical  . 
Chemistry,  there  are  also  experiments  under  way  to  obtain  .  . 
a  synthetical  receptor  substance.  The  main  difficulty  is 
the  synthesis  of  the  sterically  right  triphosphoinositol. 
Direct  phosphorylation  of  inositol  proved  unsuccessful 
and  the  .synthesis  had  to  be  started  from  aceto-bromoglu- 
casa.I.n.a  series  of  21  steps,  the  final  product,  TPI,  i  . 

should  be  reached.  Prosontly,  the  hydrolysis  of  step  9:2.3  .•; 

di-o-all;yl.;.£r+(deoxy)  e-nitro-Q-benzylglo’coaide  to  2.3  -  •• 

di-o-allyl-6-(duoxy)  6-nitroglucose  is  investigated.  The 
last  mentioned  compound  is  oxpected  to  be  transferred  into 
l-deuxy~l-nitro-4.5-di-o~allyl-ino8itol  by  treatment  with 
Ba-hydroxido.  From  this  first  inositol  derivative  2,3,6-tri- 
benzyl-4.5“di-o-allyl-myoin03itol  shall  be  obtained  in  five 
further,  steps.-  This  oompound  should  be  able  to  combine  with 
diacyl-glycerol  and  PGC1_  and,  aftur  phosphorylation  and 
removal  of  the  shielding  groups,  should  yield  finally  TPI. 
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(2)  'Concentration  and  purification  of.  arboviruses. 

(2.1)  r.ancentratian  of  TBE  virus  by  an  aquaous  two  phase 

system. 

It  uias  tried  to  concentrate  and  to  purify  TBE  virus 
using  a  two  phase  system,  contaihiiU}  polyethylene  glycol 
(PEG)  and  dextran  (l).  A  similar  system  has  been  used 
already  for  the  concentration  of  Japanese  encephalitis 
virus  (19). 

Brains  of  infected  baby  mice  were  extracted  with 
a  borate  saline  buffer  of  pH  9  and  treated  with  protamin 
sulfate  (4).  To  such,  a  virus  suspension  PEG  (I'M  6,^-Lt) 
and  dextran  (MW  110, bub)  was  added  to  a  final  concentra¬ 
tion  of  10>>  end  Q.5>  respectively.  From  30  ml  total  solu¬ 
tion  about  0.5  ml  daxtran  rich  phano  separated  which  con¬ 
tained  practically  all  of  the  added  virus.  This  resulted 
in  an  approximately  50-fold  concentration  of  the  original 
virus  preparation  (Table  12).  Using  tissue  culture  fluid, 
the  virus  apparently  disappeared.  It  seemed  to  be  adsorbed 
onto  a  precipitatu  from  which  it  could  not  be  eluted  again. 

(2.2)  Purification  of  arboviruses  by  chromatography  on 

porous  glass. 

It  was  considered  to  treat  arboviruses  with  enzymes 
to  incroase  the  HA-titre  of  badly  hemagglutinating  prepa¬ 
rations,  especially  of  viruses  from  the  Bunyamwera  super¬ 
group.  To  obtain  a  good  action  of  the  enzymes,  the  virus 
batches  hove  to  be  purified  prior  to  the  enzyme  treatment 
in  order  to  removo  material  which  could  possibly  compete 
as  substrate  for  the  enzyme  with  the  adsorbed  impurities 
on  the  surface  of  the  virus  particles.  It  was  also  advisable 
to  develop  a  purification  procedure  in  order  to  separate 
the  virus  from  the  enzyme  after  the  treatment. 

A  very  promising  technique  seemed  to  be  chromato¬ 
graphy  on  a  recontly  developed  medium?  controlled  porous 
glass  (12).  The  principle  is  the  same  as  in  gel-chromato¬ 
graphy.  Howover,  tho  pores  of  the  glass  can  be  made  of 
nearly  equal  diameter  and  all  interconnecting.  This  causes 
that  a  separation  which  would  need  20  to  30  hours  using  an 
organic  gel  like  Sephadex  can  bo  performed  in  as  many  mi¬ 
nutes,  using  CPG.  Furthermore,  columns  filled  with  glass  can 
be  sterilized  uither  chemically  or  by  autoclaving  before  and 
after  use.  Tho  technique  ha3  been  used  already  to  purify 
plant  viruses  (12)  and  bacteriophages  (11). 
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Praliminary  experiments  were  performed  with  a 
column  filled  with  glass  granules  with  a  pore  diameter  of 
332  ft.  The  column  had  Jtl  . mm  diameter  and  was  100  cm  long* 

For  these  tests,  Ue8t"N£ie~0icjus__u§i3  used  as  a  model.  The 
v/iru8  was  extracted  from  infectecTBaby  mauga.  brains  with 
10  vol.  of  borate  saline  of  pH  S,  centrifuged' at '^G^OftO^g 
for  30  minutes,  then  ultrocentrifuged  at  105,000  g  for 
3  hours.  The  sediment  was  homogenized  in  about  1/10  of  the 
original  volume  of  the  same  buffer  and  the  undissolved 
residue  was  sedimented  at  3,800  g  for  30  minutes  and  dis¬ 
carded.  Tho  supernatant  had  an  HA*titre  of  about  20,000. 

2  ml  of  this  partly  purified  preparation  were  applied  to 
the  column  and  eluted  with  borate  saline,  pH,  9,  at  a  Flow 
rate  of  2  ml/min.  Monitoring  with  UU  at  280  k  revealed  a 
vory  sharp  peak  at  30  ml  which  contained  all  tho  HA- acti¬ 
vity.  A  broad  .peak  with  a  shoulder  at  65  ml  and  a  maximum 
at  80  mi  represented  smaller  particles  and  molecules.  About 
equal  amounts  of  viral  and  impurity  protein  were  contained 
in  this  preparation  a,s  could  bo  judged  from  the  integra¬ 
tion  of  the  curves.  An  excellent  separation  of  virus  from 
protein  molecules  was  also  obtained  when  an  equal  volume 
of  4>b  aiburuili  was  admixed  to  the.  virus  before  it  was  applied 
to  the  column.  Again  s  very  sharp  peak  with  HA-activity 
occurred  at  38  ml..  The  hlbiimin  oppoared  as  a  very  broad  peak 
with  a  maximum  at  62  ml.  The  original  impurities  could  be 
observed  as  a  shoulder. at  8b  ml  (Fig. 4).  In  this  case,  the 
ratio  of  viral  to  nonviral  protein  was  1:7.  Thoroforo,  this 
method  suqmed  to  be  very  appropriate  for  a  separation  of 
arboviruses  from  added  enzymos.  In  these  experiments  how¬ 
ever,  the  yield  of  the  viral  HA  was  only  ll>  to  2u  por  cent. 
Because  of  the  obvious  advantages  of  this  mothod,  we  con¬ 
tinued  our  experiments i  After  trying  different  elution, 
media  and  a  glass  with  a  smaller  pore  diameter  (24b  A),  it 
was  finally  possible  to  obtain  yield  as  largo  as  75  to  85 
per  cent  of  HA.  Now  we  use  a  U.U5  11  Tris  buffer,  pH  8.2  + 

D.l  (1  NaCl  (Tris  saline)  and  a  coating  of  tho  porous  glass 
with  polyethylene  glycol  (i1liJ=2U,b00)  (13). 

bur  model  virus  (TBE)  was  extracted  from  infected 
baby  mouse  brains  with  borate  saline,  pH  8.5,  and  then 
treatad  with  prutamin  sulfate  (4).  This  resulted  in  preci¬ 
pitation  of  acidic  impurities.  By  CPG-chromatography  further 
impurities  and  also  thu  excess  of  tho  addud  protomin  could 
bo  separated  from,  the  virus  (Fig. 5).  This  procedure  could 
be  -repeated  in  a  way  that  a  new  batch  of  virus  was  applied 
when  the  protein-impurities  of  the  previous  sample  were  just 
'leaving  the  column,  With  4  ml  portions  of  virus  applied  to 
the  column  und  e  flow  rate  of  2.5  ml/min  it "was  possible  to 


purify  20  ml  ef  TB£  virus  in  little  more  than  .three  hours 
(Fig. 6). 

Further  experiments  with  coated  CPG  mere  performed: 
Supernatants  of  low-gpeed  centrifugations  of  homogenates 
from  mouse  brains  infected  'with  Sindbis  virus  and  uith 
West  Mile  virus  were  applied  to  the  column  without  previous 
ultracentrifugation  or  precipitation.  Remarkably,  the  2U  to 
60  fold  amount  of  viral  HA  was  obtained  by  CPG  ci.ramatogra- 
phy  alone  (Table  13)#  However,  with  the  very  poorly  hem- 
agglutinating  Tahyna  virus  (Bunyamuera  supergroup)  no  in¬ 
crease  of  the  HA-titre  could  be* observed.  It  is  hoped 
that  the  intended  enzymatic  treatment  of  such  preparations 
prior  to  chromatography  will  yield  reasonably  good  hemag¬ 
glutinins  •  ’  ' 

(2,3)  Summary.  : 

The  receptor  substance  for  arboviruses  of  group  B 
can  be  prepared  from  monkey  brain  in  good  yield.  Thin  layer 
chromatograms  of  such  preparations  were  evaluated  quantita¬ 
tively  by  photometry. The  product  consisted  of  90. 4ft  TPI, 
8.9ft  DPI,  and  0.7ft  PS.  But.  also  chemical  synthesis  of  TPI 
was  undertaken.  Starting  from  glucose,  step  1L>  of  a  planned 
chain  of  22  steps'  could  already  be  prepared. 

T8E  virus  could  be  purified  and  concentrated  40- 
100  fold  by  partition  in  an  qqueous  two  phase  system  con¬ 
taining  PEG  and  dextran.  In  order  to  separate  arboviruses 
from  enzymes  to  be  added  for  purification,  exclusion  chro¬ 
matography  on  porous  glass  was  investigated.  Ilodel  experi¬ 
ments  showed  that  added  albumin  and  protamin  could  be  re¬ 
moved  from  arboviruses  by  this  technique.  Coating  the  glass 
with  FEG 'resulted  in  a  dramatic  increase  in  the  yield  of 
viral  HA.  liihen  low  speed  supernatants  of  mouse  brains,  in¬ 
fected  uith  group  A  or  B  arboviruses  were  applied  to  porous 
glass  columns,  the  purified  virus  showed  20  to  60  times 
more  HA  than  the  supernatant.  It  was  not  possible  to  ob¬ 
tain  hemagglutinatihg  preparations  of  Bunyamuera  super¬ 
group  viruses  by  chromatography  alone  and  snzymotic  treat¬ 
ment  had  to  be  considered. 

(3)  Chronic  Infection  of  flics  with  Lanqat  Virus. 

DEMK  and  K01/AC  (5)  studied  the  histopathology  of 
Langat  virusinfection  in  mice.  They  observed  oeven  months 
p.i.  residual  encephalitis  in  animals,  which  had  survived 


infection  without  any  clinical  aiyna  of  disease.  This 
chronic  encephalitis  caused  by  a  member  of  the  TBE  com¬ 
plex  of  group  B  arboviruses  was  investigated  by  us  in 
detail  by  viralogical  and  serological  methods. 

(3.1)  Persistence  of  Langat  virus  in  the  brain  of  mice 
after  s. c. infection. 

Eighty  mice  (strain  GP,  NIH),  ‘weighing  15  g,  were 
infected  subcutaneously  with  1000  LDt.(j  (for  baby  mica  i.c.) 
of  Langat  virus  (strain  TP  21).  47  mice  survived  infection 
and  uere  considered  as  being  chronically  infected.  Begin¬ 
ning  3  weeks  p.i.,  at  weekly  intervals,  4  mice  were  killed 
and  their  8Gra  arid  brains  wore  pooled. 

The  brain  suspensions  (1:1U  dilutions  in  PBS)  uere 
tested,  for  the.  presence  of  virus,  CF-antigen  and  interferon 
The  sera  were  searched  tor  antibodies,  virus  and  interferon 

As  can  bs  read  in  Tablo  14,  tracos  of  virus  uere 
found  in  some  of  the  brain  suspensions  until  the  end  of 
the  experiment  (13^  week  p.i.).  Brains  also  contained 
CF-antigen  of  Langat  virus  in  titers  ranging  from  1:8  to 
1:32.  Interferon  was  neither  dutectod  in  brein  nor  in 
serum.  Also  no  virus  was  found  in  the  serum,  obviously  due 
to  its  contenjb  of  antibodies,  which  wore  demonstrated  in 
titors  from  ItBU^£qJ-*32G.  Those  antibodies  uoro  of  tho 
IgG-typu  as  revealed" by  -the  2-morcapto-ethonol-tost  (18). 
This  indicates ''tHat  the  infection,  was  no  longer  in  the 
acute  stage.  ..  ~  ■  v 

(3.2)  Behaviour  of  Langat  virus  after  i.c. infection  and 
of  TBE  virus  after  s.o, infection. 


Ten  mice  oach  were  infoctod  i.c.  with  1U005  100, 

10  and  1  LD_  \for  baby  mice  i.c,)  of  Langat  virus.  All 
animals  buta4,  which  had  bson  infected  with  1  L05Q,  died. 
Those  survivors  neither  shewed  virus  nor  complement  fixing 
Langat  antigen  in  tho  brair.a.  Thus  application  of  the  virus 
by  tho  intracerebral  instead  of  the  subcutaneous  route  does 


not  cause)  chronic  infection.  Besides,  much  smaller  quanti¬ 
ties  of  virus  aro  needed  for  lethal  oncophalitis  as  com¬ 
pared  with  those  necessary  by  the  peripheral  routo. 


In  the  next  experiment,  20  mice  were  s.o. infected 
with  10  L05u  (for  baby  mice  i.c.).  of  TBE  virus  (strain 
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Hypr)*  Eight  mice  surviv/sd;  however,  neither  the  v/irus  nor 
T3E  antigen  cuuld  be  detected  in  the  brains.  Tlius,  TOE 
virus,  an  agent  closely  related  to  Langat  virus, 'does  not 
cause  chronic  infection,  in  mice. 

(3.3)  Susceptibility  of  chronically  infected,  animals 
for  a  challenge  infection  with.  Sefnliki' Forest 
virus. 

•  A  group  of  46  mice  infected  chronically  with  Lan- 
gat  virus  as  well  as  a  control,  group  of  29  noninfoctad 
mice  b'ith  the  same  weight  and  ago  were  challenged  with 
3  LD,.-  of  Semliki  Forest  (SF)  virus  four  weeks  after  Langat 
virus  infection.  In  Table  15  it  can  be  seen  that'  78J&  of 
the  chronically  infected  and  62'fo  of  the  control  mice  suc¬ 
cumbed  SF  infection.  Average  survival  time  was  £.9  and 
4.8  days  respectively.  From  that  we  conclude,  that  chronic 
Langat  virus  infection  neither  prevents  infection  with  e. 
second  virus  nor  does  it  make  the  mice  more  susceptible 
to  it. 

(3.4)  Influence  of  the  interferon  inducer  Poly  I:C  on 
the  chronic  Langat  virus  infection. 

Interferon  was  neither  found  in  sera  nor  in  the 
brains  of  chronically  infected  mice,  therefore  we  tried 
to  eliminate  the  virus  from  the  brain  by  the  interferon 
inducer  Poly  IsC,  which  is  very  effective  against  T8E  in 
mine  (17)  and  which  is  known  to  induce  interferon  not  only 
in  the  serum  but  also  in  the  brain  (3).  The  experiment  is 
summarized  in  Table  16-  Out  of  31  chronically  infected 
mice  10  were  sacrificed  and  thsir  brains  tested  individually 
for  virus  and  antigen:  8  mice  showed  antigen  and  5  there¬ 
from  also  the  virus.  Eleven  of  the  remaining  21  mice  were 
treated  each  i.p.  with  200  ng  Poly  I:C,  10  mice  remained 
nontreated  and  served  as  controls.  Four  days  after  Poly  I:C 
application  antigen  wss  demon atrable  in  the  brains  of  all 
5  mice  tested,  virus  was  four.d  4  times,  u?  the  5  corre¬ 
sponding  control  mice  4  showud  the  antigen  and  2  also  the 
virus.  After  7  days  antigen  pas  found  in  tho  brains  of  five 
treated  as  well  as  of  fivo  nt ntreated  mice.  Virus  could  be 
detected  in  2  treated  and  in  l  nontreated  mouse.  Thus  by 
msan8  of  Poly  IsC  neither  virus  nor  ths  antigen  could  be 
eliminated  from  tho  brains  uf  chronically  Langat  virus  in¬ 
fected  mice. 


(3,5)  ’  Discussion. 

Our  experiments  dearly  indicate, .  that  Langat  virus 
may  persist  after  peripheral  infection  in  the  brain  for  a 
'long  time*  .Similar  results  havo  been  presented  by  PRICE 
(20),  who  .infected  mice  with  Kyasanur  forest  Disease  virus, 
which  ,io  also  a  virus  of  the  TBE  complex.  However,  virus, 
persistence  seams  not  to  be  a  general  feature  of  these  • 
viruses,  because  after  peripheral  infection  with  TBE,  virus 
did  not  persist  in  the  brains  of  mice.  But  also  after  i.c. 
Langat  virus  infection  of  mica  virus  persistence  could  not 
be  'cibs.er.vsd. 

■  •  i  ' 

Ue  assume  that  after  peripheral  infection  due  to 
extraneural  virus  replication  nonspecific  defense  of  the 
organism  is  well  stimulated.  Thus  the  brain  is  protected 
and  virus  cannot  multiply  to  the  extent,  that  is  necos- 
sary  for  the  development  of  encephalitis.  After  i.c. infec¬ 
tion  nonspecific  defense  is  not  stimulated  or  too  late  and  - 
ths  animal  therefore  always  dies  after  infection.  ■ 

;  Ap. important  mechanism  of  nonspecific  defense 
againdt  virus  infection  is  the  interferon  response  of  the  . 
host,  liihich  theoretically  could  be  responsible  for  the 
above-mentioned  resistance  of  s.ciinfected  mice  against 
Langat  virus.  However,  this  does  not  seem  tQ  be  the  case 
because  intorfuron  never  was  found  in  chronically  infected, 
mice, 'uhich  also  were  equally  susceptible  for.  a  challenge 
infection  as  noninfectec  animals. -  Besides,  Poly  I:C  had 
nu  influence  on  the  content  of  virus  and  antigen  in  the 
brairi; 


Recently,  attention  has  been  focused  on  the  per¬ 
sistence  uf  measles  virus  in  human  brain  and  its  relation 
to  Subacute  Sklerosing  Panenoephalitis.  The  results  of 
our  study  provide  some  evidence  that,  at  least  in  the 
brains  of- mice,  also  arboviru.ses- may  reach  a  stat..  of  chro¬ 
nic  infection..  In  view  of  these  findings  one  wonders  whether 
this  could  not  happen  in  the  brain  of  man  too.  This  the 
more,  because  we  were  frequently  told  by  the  clinicians  that 
occasionally  TBE  can  take  a  rather  protracted  course  with 
long  lasting  disorders  in  the  EEG. 

(3,6)  Summary. 

The  chronic  Langat  virus  infection  of  mice  was 
studied  virologicolly  in  detail.  The  virus  yes  recovered 
from  the  brains  until  the  und  of  the  study  (13th  week).  Alsu 
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CF  antigen  .was  fqund  in  the  brains  in  titers  ranging  from 
1*8  to  1:32.  In  sera  no  virus  bulk  HI  antibodies,  of  the 
IgG-typo  were  found  against . this. virus.  Interferon  was 
neither  detected  in  the  brains  nor  in  the  serum.  The  chro¬ 
nically  infected  mica  never  did  shout  any  sign  of  disease 
and  utere  equally  susceptible  for  a  second  infection  uiith 
SFV  as  normal  mice.  Their  brains  cannot  be  freed  from  the 
virus  by  application  of  the  interferon  inducer  Poly  IsC. 


(4)  Study  on  the  possible  immunosuppressive  effect 
of  tha'TSE  virus.’.  ’  •  " 


It  has  been  published  that  some  viruses  -  predo¬ 
minantly  oncogenice  viruses  -  have  an  immunosuppressive 
effect. 


In  the  present  study  the  influence  of  TBE  virus 
utas  investigated  by  us  on  the  antibody-producing  systems 
in  mice.  This  utas  cione  by  injecting  a  suspension  of  goose 
erythrocytes  intraperitoneally  into  infected  and  nonin- 
fuctod  animals  ano  comparing  the  titer  of  goose  coll  agglu¬ 
tinating  antibodies  that  hod  betn  formed  in  both  groups 
of  mice  by  th«  fourth  day  thereafter. 

Initially  the  concentration  of  goose  erythrocytes 
in  0.2  ml  saline  utas  determined  in  noninf acted  mice 
giving  rise  to  sufficiently  high  titers.  The  resulty  may 
be.  soon  in  Table  17.  Due  to  thess  results  a  concentra¬ 
tion  of  2%  utas  chosen  fur  all  the  experiments. 

Experiment  1:  Three  groups  of  10  mice  each  utsre  infected 
with  about  10  L0gQ  uf  TBE  virus,  strain  "Hypr".  One,  2  and 

3  days  thereafter  mice  uf  one  group  were  immunized,  and 

4  days  aftor  immunization  the  animals  utere  bled.  Nonirt- 
fected  controls  were  immunized  and  bled  in  the  same  man¬ 
ner.  Antibody  titers  against  goose  orythrucytos  in  all 
groups  of  animals  (infected  and  noninf ectod)  utere  1:256. 

Experiment  2:  In  this  experiment  mice  utere  infected  with 
o  very  high  dose  of  virue  (lU^LDgp).  p-uur  groups  mere  im¬ 
munized,  1,2,3  and  4  days  p.i.  respectively.  Although 
thosu  mice  which  had  received  red  blood  cells  4  days  p.i. 
wore  blod  in  a  moribund  state  they  exhibited  the  same 
levels  of  antibodies  against  the  goose  cells  as  the  con» 


trols.  Thus,  TBE  virus  doei  ~!TC%~'aTDpggs^aJiavB  .on.  immuno¬ 
suppressive  effect,  although  it  multiplies. antTiJofl^' re¬ 
producing  tissues  of  infected  mice. 

(4,1)  Summary.---'*  -  -  -  . 


By  immunizing  mice  with  goose-erythrocytes  at 
different  “day's  after  infection,  TBE  virus  was  not  found 
to  have  .an"' immunosuppressive  effect. 


Studies" 'on  patients 

SSSSSCS3«^.SSSSSSSSS 


Since  the  beginning  of  1971  we  usually  diagnose 
TBE  by.moan8  of  the  2-mercaptoethanol-test,  which  was 
described  in  last  yearfs  Final  Technical  Rdpprt  (’5). 

This  test  gives  excellent  results  and  is. well'  accepted 
by  the  physicians  at  the  hospitals,  because  it  makes  an 
early  diagnosis  possible,  unly  in  a  few  cases  a  second 
serum  sample  is  required  and  the  CF-tost  must,  be  per- 
forrned.'''  :  - - ... 

••'i-Mi  • 

The  288  cas^p  of  TBE'  diagnose  by  those  methods 
in  the  -year  1971  in  Jhe  different  provincep  of  Austria 
are  listod  in  detail' in  Table  18.  For  comparison, '  Table  19, 
gives  the  results  of  the'  first1  three  months  of  the  sea¬ 
son  $97-2*  So  far,  thero  seems  to  bo  about  tho  same  inci¬ 
dence  of -'.TBE.  in  1972  as  in  1971.'  Howover,  it  will  be  of 
great  irdpurtance,  if  the  summer  will  be  hot  and  dry_iuL_  * 
cool  and  rainy, 

(1,1)' •  Summary. 

In  tho  year  1971,  288  cases  of  TBE  had  been  re¬ 
corded.  From  tho  first  cases  recorded  in  1972  it  is  like¬ 
ly  that  during  this  year  1972  the  disease  will  have  about 
the  same  incidence  as  last  year. 


Diagnostic  studies. 
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TRIBEC  l/IRUS 


(l)  Survey  for  antibodies  acsainat  Tribec  virus  with 

Bara  of  cattle. 

Txib&S' ' vitds"t5Bi'^^"tc*“t1iB-^tirBTWcr-pxoup  of 
arboviruses  and  was  first  isolated  from  ticks  in  Czecho¬ 
slovakia.  Some  Czech  workers  claim  that  this  agent  may  be 
the'  'catrs'a *  of  '-Tiran—— ~~ -  - - - -  * 

Because  of  the  possible  clinical  importance  of 
this  virus  and  its  transmission  by  the'  same  tick,  Ixodes 
ricinus,.  which  is  the.  vector  of  ,TB£  virus,  we  attempted 
to  get  some  -information  ‘.bn  its  incidence  in  Austria  by 
means  _of  a  seroionic  survey  with  sera  of  cattle.  These' 
domestic  animals  are  known 'to  develop  antib.odies  against 
this' "virus.  . 

c  Bo  far,  a  total  of  1825  sera  was  tested  in  the 
neutralization  tost 'using  1UU-3U0.  fCID  of.  the  virus  and 
chick, 'embryo  cells..  Antibodies  ware  .detected  in  14  .sera 
indicating  the .  rjai i  .Incidence’  of  Tribec  virus  in  Austria. 

From  Table  2U  it  is  striking  that  all  positive 
sera  but  2  came  from  cattle  from  Carinthia.  Only  cne  posi¬ 
tive  serum  each  was  in  the  samples  from  Salzburg  and  Bur- 
genland.  Titers  of. positive  sera  ranged  between  1:X>.  and 
l:4u.  j  '  - - - — 

(1,1)  Summary.  .  ; 

.  ,  Antibodies  against  Tribec  virus  were  found  in  sera 
pf.  cattle  frpm  Carinthia.  Sera  of  cattle  fro*n  other  di¬ 
stricts  .tested  (Styria,  Thu  Tyrols,  Upper  Austria,  balz- 
Burg,  sbrgenland.)  were  negative  with  only  exc^ticins. 


SURVEYS  Ofl  THE  IHC1PE?JCE  OF  ARBOVIRUSES 


ho3ts 


{ ,Xri& -)  '  Introduction*  -""'T 

J.t-'tf}  weir' known  that  birds  may  represent  impor¬ 
tant-hosts  of  arboviruses.  Due  to  the  fact  that  many 
Species  migrate  over  large  distances  every  year,  they 
may  also  introduce  viruses  which  do  not  normally  circu¬ 
late  in  certain  regions,  particularly  in  moderate  zones. 

So  far,  in  Austria  no  investigations  on  the  role 
of  birds  as  hosts  of  arboviruses  hava  been  carried  out. 

In  order  to  elucidate  their  importance  froa  the  arboviro- 
logical  aspect,  ua  started  a  field  program  in  the  fJcu- 
siedleraaa  area  during  fall  1970  which  uas  continued  in 
1971  and  1972. 

First  in  fail  1970,  ue  directed  our  attention  to 
starlings  (Sturnua  vulgaris),  a  species  which  occurs  in 
very  high  population  densities  in  the  Nsusiedlerseo  area. 
Many  attempts  were  made  to  capture  a  representative  num¬ 
ber  of  this  species  usirtg  ae*'aral  methods  at  day  and  at 
night.  It  proved,  however,  to  be  extremely  difficult  to 
obtain  larger  numbers  of  blood  samples  of  starlings; 
despite  of  a  high  expense  only  .32  sera  could  be  collec¬ 
ted.  He  therefore  tried'  to  get  permission  for  capturing 
all  bird  species  opqurring  in  the  reed  zona  of  the  Neu- 
siedlersee  area,  which  we  obtained  in  1971.  Thus,  numerous 
bird  species  could  be  netted  in  reasonably  high  numbers 
during  various  seasons  in  X971  and  1972. 

In  total,  so  far  tra  following  investigations 
were  carried  out: 

(a)  Virological  and  serological  survey  with  32  sera 
of  starlings* 

(b)  Virological  and  serological  investigations  with 
480  sera  of  21  bird  species  (migrating  and  non-migrating) 
collected  during  autumn  1971. 

(c)  Serological  survey  with  12S  aara  of  6  bird  species 
collected  during  late  winter  1972. 

(d)  Virological  and  serological  inveatigatisno  with 
149  sera  of  16  migrating  apscioo  during  spring  1972. 


Investigations  on  the  role  of  birds  as 
of  arboviruses  in  Austria^ 


gBSSssssamataMB* .  — 
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(1,2)  Methods. 

Birds  were  captured  mith  Japanese  mist  nets. 

In  the  case  of  the  starlings  the  nets  mare  placed 
in  open  areas  as  well  as  in  the  reed  zone  in  the  vicinity 
of  the  sleeping  sites  of  these  birds  in  the  Western  part 
of  the  Neusiedlersee  area.  As  soon  as  one  starling  had 
been  netted  the  others  shunned  this  locality,  so  that  me 
were  forced  continuously  to  change  the  capture  places. 

Lie  also  tried  to  force,  the  smarms  into  the  nets  -  at  day 
by  driving  a  car  over  the  meadoms  behind  the  smarms,  at 
night  by • startling  them  by  boat  or  by  foots  This  latter 
method  mas  also  unsatisfactory . as  the  sleeping  sites  are 
in  most  cases  situated  in  places  miuch  are  inaccessive 
to  a  boat  (too  much  read),  although,  the  mater  level  seme- 
times  reaches  a  height  of  1  m.  At  any  rate,  the  success 
mae  very  poor. 

As  me  got  the  permission  also  tu  capture  birds 
other  than  starlings  in  1971,  all  further  collections  of 
birds  mere  carried  out  in  the  reod  zone  near  the  village 
Neusiedl  in  the  Northeastern  .part  of  the  lake.  The  nets 
mere  put  up  early  after  sunrise  and  removed  in  the  eve¬ 
ning. 


With  the  exception  of  the  starlings  mhich  mere 
bled  from  the  ming  vein,  blood  mas  taken  from  all  other 
birds  from  the  jugular  vein.  Birds  mere  marked  and  re¬ 
leased  immediately  after  puncture.  Some  birds  mere  recap¬ 
tured  some  days  later;. these  specimens  mere  homever  re¬ 
leased  mithout  taking  a  second  blood  sample. 

A  small  part  of  the  blood  mas  immediately  frozsn 
in  dry  ice  and  then  kept  at  -80°C  until  virus  isolation 
experiments  mors  done.  The  muin  part  of  the  blood  (about 
0.05  to  0.2  ml)  mas  immediately  diluted  in  0.S  mlQof  PBS, 
kept  in  ice  for  some  hours  and  then  frozun  at  -20  C  until 
serological  examination. 

Virus  isolation  trials  mors  carried  out  by  i.c. in¬ 
oculation  of  the  blood  into  baby  mice.  The  mice  mere  ob¬ 
served  over  a  period  of  tmo  masks. 

Some  of  the  starling  sera  mere  teetod  for  neutra¬ 
lizing  antibodies  against  Tahyna  virus  in  a  tissue  culture 


of  the  cell  line  GffiK-AH-1  with  methods  previously  described 

(2). 

All  other  sera  were  tested  fo.r.  hemagglutination  in¬ 
hibiting  antibodies  according  to  the  reference  method  de¬ 
scribed  by  CLARKE  and  CASALS  (4)..  The  sera  mere  treated 
uith  acetone  and  tested. in  a  dilution  of  1;1Q  against 
4  to  6  units  of  certain  antigens  (see  below).  They  uore 
regarded  as  positive  when  thoy  reacted  in  this  dilution; 
due  to  the  fact  that  already  the  blood  samples  had  been 
diluted  immediately  after  puncture,  the.  real  dilutions 
uuro  higher,  ranging  from  1:20  to  1:50,  or  even  more. 

(1.3)  '/irological  and  serological  survey  uith  sera  of 
.  starlings. 

During  thG  period  from  Septombor  23  until  Octo¬ 
ber  15,  1970,  blood  samples  o?  32  starlings  (Sturnua  vul¬ 
garis)  wore  collected.  From  these  23  samples  (Mr. 1-23) 
mere  tested  for  noutraiizing  antibodies  against  Tahyna 
virus,  29  ,8ora  (Nr. 4-32)  were  tested  for  hemagglutination 
inhibiting  antibodies  against  the  follouing  antigens:  Yel- 
lou  Fever.  (.YF),  Dengue  II,  toast  Nile  (tow).,  TBE,  Sindbis 
and  Semliki. 

In  three  eamplos  antibodies  against  arboviruses 
could  be  detected.  Serum  Nr. 5  roacted  positively  in  the 
hemagglutination  inhibition  (Hl)-tust  against  YF  and 
Dengue  II j  serum  reacted  positively  in  the  Hi-test 

against  Dengue  II  end  in  the  neutralization  test  (NT) 
against  Tahyna  virus;  serum  Nr. 12  hao  noutraiizing  anti¬ 
bodies  against  Tahyna  virus. 

From  none  of  the  blood  samples  virus  ccula  be 
isolated. 

(1.4)  Uir.ological  and  serological  survey  uith  ssra  of 

21  migrating  and  non-migrating  bird  species 

captured  in  autumn. 

Un  September  3,1971,  ua  started  collections  of 
blood  samples  of  birds  netted  in  the  rood  zone  of  the 
Neu3iedler80o  end  continued  these  captures  until  October 
22,1971. 

During  this  period  a  total  of  488  blood  samples 
from  21  bird  species  wrs  obtained. 
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No  ulcus  could  b@  isolated  from  any  of  tho  samples 

tested. 

. . A  serological  survey  was  done  with  all  sera  by 

testing  them  in  the  HJ-teat  against  the  following  anti¬ 
gens:  T8E,  UN,  Uukunieffii,  Chikungunya,  Seralikl5  Sindbis, 
Calovo  and  Tahyna.  .The  results  are  shown  in  Table  21. 

(1.5)  Serological  suruey  with  6  bird  species  during 

winter. 

In  order  to  investigate  the  question  whether  birds 
which  normally  do  not  leave  Central  Europe  may  act  as 
hosts  of  arboviruses,  that  are  endemic  in  the  Neusiedler- 
see  area,  blood  samples  were  collected  of  birds  netted 
in  the  reed  rone  of  the  Neusiedlersee  area  during  the 
period  from- February  16  to  April  8,1972. 

Altogether  125  individuals  belonging  to  6  species 
were  capturec  The  sera  were  tested  if*  the  H.I-test  against 
tho  antigens  mentioned  under  (2,4).  The  results  of  these 
studios  are  shown  in  Table  22. 

(1.6)  Uirological  and  serological  survey  with  16  migra¬ 
ting  birds  just  at  arrival  in  Austria  in  spring. 

In_urder__tp _stjjdy  Jihe  question-  of  a  possible  intro¬ 
duction  “of  arbciuiruses  by,  .bi-ads.  fxom_t;?opicai  and  subtropi¬ 
cal  regions  a  field  study  was  carried  out  in  the- reed  zone 
of  the  Neusiedlersee  during  the  period  from  March  15  to 
May  17,1972.  In  this  investigation  only  those  birds  were 
included  which  had  newly  arrived  from  abroad,  so  that  the 
detection  of  e  possible  viremia  could  be  expected.  Alto¬ 
gether,  149  birds  belonging  to  16  species  were  captured. 

Tho  blood  samples  were  tested  for  virus  am.  for  hemmagglu- 
tination  inhibiting  antibodies  against  the  antigens  men¬ 
tioned  under  (2,4). 

The  results  of  this  investigation  are  shown  in 
Table  23. 

(1.7)  Discussion. 

In  the  investigations  described  above,  altogether 
794  birds  belonging  to  26  species  (of  12  families)  were 
included  from  which  so  far  639  individuals  were  tested  for 
virus  and  7Q6  for  antibodies. 


'  Uut -of -the  blood  .of  a  Rybin  (Erithacua  rubecula) 
a  strain  of  a  virus  was  .isolated*  Tho  agent  could  serially 
bo  propagated  in  baby  mice..  Rcisulotion  .from  the  blood 
specimen  was  successful.  A  crude  antigen  was  prepared  from 
the  brains  of  mice  infected  with  the  3rd  passage  of ‘this 
virus  and  tested  in  the  complsmontfixation  teat  with  sera 
against  the  following  viruses:  TBE,  titN,  Uukuniemi,  Tribes, 
Caluvu  and  Tahyna.  None  of  the  sera  reacted  uith  the  agent. 
Thus  tho  virus  does  not  appear  to  be  identical  uith  any 
of  the  arboviruses  which  aro  known  to  be  endemic  in  Austria. 

Tablo  24  summarizes  the  results  obtained  in  the 
Hl-tests.  All  positive  sera  uill  be  tested  for  neutrali¬ 
zing  antibodies  in  near  future.  From.  Table  24  it  uill  be 
seen  that  most  positive  reactions  occurred  uith  Uukuniemi 
virus.  ERNEK  et  el.  (7)  also  found  in  5  of  25  sera  of  a 
number  of  bird  species  captured  in  Slovakia  hemagglutina¬ 
tion  inhibiting  antibodies  against  Uukuniemi.  Uur  results 
indicate  that  this  virus  probably  also  occurs  in  Austria. 

Also  antibodies  found  against  TBE  and  Caluvu 
viruso8  might  bo  traced  back  to  infections  acquired  in 
Central  Europe  while  most  other  positive  findings  (Chikun- 
gunya,  Semliki,  Sindbis,  UIN,  YF,  Dengue  II)  found  in  mi¬ 
grating  birds  (Locustolla  luscinioides,  Acrocephslua  mela- 
nupogon.  Acrocopha3us  scirpaceus.  ficrocophalus  crundina~ 
ceut,..  Sturnua  vulgaris)  may  reflect  prior  infections  uith 
group  A  and  B  viruses  in  Africa  or  in  the  Mediterranean 
region. 

Uf  particular  intorest  is,  however,  the  finding 
of  hemagglutination  inhibiting  antibodies  againat  Semliki 
virue  in  a  Boarded  Tit  (Panurus  blarmicua).  and  in  Blue 
Tits  (Parua  coeruluu8)  thus  indicating  that  those  birds 
had  been  infected  uith  a  group  A  arbovirus.  The  popula¬ 
tions  found  in  Austria  normally  do  not  leave  Central 
Eurupo  during  winter,  very  rarely  do  they  migrate,  how¬ 
ever,  to  thu  Northern  ports  of  the  Mediterranean  region. 

At  any  rata,  no  arbovirus  of  group  A  has  so  far  been  isu- 
latud  j.n  Europe,  and  tho  results  obtained  give,  therefore, 
a  further  nint  to  the  (perhaps  occasional)  occurrence  of 
a  group  A  arbovirus  un  the  continent. 

Furthermore,  the  finding  of  antibodies  against 
tow  virus  in  a  blue  Tit  cannot  be  clearly  interpreted.  Per¬ 
haps  this  particular  bird  had  already  once  been  in  tho  Me- 
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ditercaftean  region,  where  WN  virus  is  endemic;  on  the  other 
hend  it  cannot  be  excluded  that  Wi*  virus  may  occasionally 
occur  in  the  Neueiedleraee  area,  where  its  vector  Culex 
modeatus  is  found. 

Finally  it  should  be  stressed  that  in  none  of  the 
754  sera  tested  in  the  Hi-test  antobodiee  against  Tahyna 
virus  could  be  detected  while  among  23  starlings  examined 
in  the  Neutralization  test  antibodies  were  found  in  two 
specimens.  By  contrast,  in  experimental  studies  SIPIKQUA  (24) 
found  that  young  starlings  (1-6  days  old)  are  not  suscep¬ 
tible  for  Tahyna  virus  and  neither  develop  viremis  nor 
neutralizing  antibodies.  .Thus,  the  .question  arises  whether 
elder  individuals  are  susceptible  to  the  virus  or  whether 
the  two  positive  tests  may  .be  due  to  nonspecific  virus  in¬ 
hibitors  in  the  sera.  Furthermore,  the  question,  whether 
birds  are  involved  in  the  circulation  of  the  Tahyna  virus 
remains  open. 

(1,8)  Summary. 

During  the  period  from  'September  1970  until  Way  1972 
blood  was.  taken  from  794  birds  'Belonging  to  23  species  which 
were  captured  in  the  Neusiedlarsee  area  in  the  east  of 
Austria. 


So  far,  639  individuals  were  tested  for  virus  and 
786  for  antibodies;  from  these,  754  samples  were  tested 
for  hemagglutination  inhibiting  antibodies  against  Uuku- 
niemi,  Calovo,  Tahyna,  Chikungunya,  SBmliki,  Sindbia,  T8E 
and  luN  only.  Of  the  remaining  32  sera  (all  from  starlings) 
29  samples  were  tested  for  hemagglutination  inhibiting 
antibodies  against  YF,  Dengue  II,  UN,  TBE,  Sindbis  and 
Semliki,  and  23  samples  for  neutralizing  antibodies  against 
Tahyna  virus. 

Out  of  the  blood  of  a  robin  a  strain  of  a  virus 
(probably  an  arbovirus)  was  isolated  which  could,  however, 
not  yet  be  identified. 

Hemagglutination  inhibiting  antibodies  were  found 
in  the  following  birds  (in  brackets:  antigens  against  which 
antibodies  were  dotected/number  of  positive  camples):  Spot¬ 
ted  Qrake  (TBE/1),  Green  Sandpiper  (Calovo/1),  Savi’s  Warb¬ 
ler  (Sindbis/1,  T8E/1,  WN/2),  ledge  Warbler  (TBE/1),  Peed 
Warbler  (Uukuniemi/4,  Chikungunya/2,  Seraliki/5,  Sindbis/1, 
WN/'3),  Great  Reed  Warbler  (Chinkungunya/1),  Bearded  Tit 


(Semliki/l),  Robin  (Uukuniemi/l),  Blue  Tit  (Uukunieitii/5, 
.Seraliki/4,  WN/1),  Ree8  Bunting  (Uukuniemi/2,  Chikungunya/1) 
and  Starling  (Yf/1,  Dengue  II/2),  Moustached  Warbler 
;;  (Chinkungunya/1,  Sindbis/i,.  TBE/1,  WN/2).  In  addition, 

.  neutralizing  antibodies ‘ against  Tahyna  virus  were  found 
-'i.in-two  starlings .  .. 

'i  •  *•  The  result  bf  the  study  appears  to  indicate  the 
presence  of  Uukuniemi  virus  in  Austria,  although  most  of 
the  other  positive  findings  can  be  explained  by  prior  in- 
factions  acquired  in  Central  Europe  or  (in  the  case  of  mi¬ 
grating  birds)  in  the  Mediterranean  region  or  in  Africa. 

■1..  »  ■  "  . 

l)f  particular  interest  are,  however,  reactions  with 
antigens  of  group  A  arboviruses  with  the  blood  of  birds 
which  do  not  migrate  or,  at  least,  not  farther  than  the 
Mediterranean  region.  This  is  a  hint  for  the  occurrence 
of  a  group  A  arbovirus  in  Europe. 

(2)  •  Studies  on  the  activity  and  ecology  of  arboviruses 

in  Turkey. 

In  1965,  Dz.Radda  took  part  in  an  expedition  to 
Turkey  in  order  to  collect  zoological  material  for  the 
Museum  of  Natural  History  in  Vienna.  Thun  he  was  also  able 
to  collect  more  than  200  blood  samples  of  domestic  animals. 
The  results  of  a  seruloyical  survey  with  these  sera  showed 
that  in  the  surroundings  of  Ankara  West  Nile  (Wld)  virus  or 
an  .agent  very  closely  rolated  is  active.  In  the  south¬ 
eastern  part  of  Anatolia,  in  the  Vilayet  Hatay,  he  found 
animals  with  antibodies  against  one  virus  of  group  A  and 
one  of  group  B,  From  the  results  of  the  neutralization 
test  the  latter  seemed  to  be  Tick-borne  encephalitis  (TBE) 
virus  (21).  ' 

Very  similar  results  were  obtained  by  SERTER  (23) 
who  also  made  investigations  on  the  .activity  of  arboviruses 
in  Turkey.  He  diagnosed  three  human  cases  of  TBE  with  sero¬ 
logic  methods  and  could  demonstrate  the  presence  of  anti¬ 
bodies  in  human  beings  against  TBE,  West  Nile,  Dongue  II 
(D  II),  Tahyna  and  Sindbis  viruses  in  the  surroundings  of 
Izmir. 


Because  of  those  findings  we  felt  that  further  stu¬ 
dies  on  the  incidence  of  arboviruses  in  Turkey  wore  indi¬ 
cated.  In  1971,  Qr.Radda  was  awarded  a  medical  fellowahip 
by  tho  Council  of  Europe  in  order  to  conduct  studies  on  thu 
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activity  and. ecology  df  arboviruses  in  Anatolia.  He  worked 
from 'September  20  until  November  20,1971,  and  again  from 
March  17  until  April  15,1972,  at  the  Department  of  Micro¬ 
biology  and  Infectious  Diseases  of  the  Medical  Faculty, 

Ege  University  in  Bornova/Izmir. 

At  first,  collections  of  sera  from  human  beings 
(healthy  people  as  well  as  outdoor  patients)  wars  made* 

A  total  of  270  serum  specimens  wore  obtained  and  shipped 
to  our  laboratory  for  testing  (see  Table  25).  In  addition, 
263  sera  from  sheep  deriving  from  B  different  places 
(Isparta,.  Konya,  Tire,  Canakkale,  Aliaga,  Milas,  Menemen, 
Edremit)  which  had  been  slaughtered  in  Izmir  aiJo 

tested  (see  Table  26).  The  results  summarized  in  Table  25 
pruvide  further  evidence  for  the  occurrence  of  at  least 
one  virus- of  group  A  and  tuo  viruses  of  group  B  in  the 
Izmir  area.  The  gruup  A  agent  appears  to  be  related  to 
Semliki  virus  while  one  of  the  group  B  agents  must  ho¬ 
ver  y  close  to  or  identical  with  UJW  virus.' Surprisingly 
none  of  the  human  eera  reacted  with  T3E  virus  in  the  hem¬ 
agglutination  inhibition  (HI)- teat.  However,  among  the 
aera  from  sheep  5  wore  positive  when  tested  against  this 
virus. 

In  order  tu  catch  small  mammals  in  the  surrounding 
of  Ksmalpsaa,  a  small  town  about  30  km  east  of  Izmir,  where 
one  human  case  of  T6E  had  been  observed  (22),  small  mammal 
traps  wore  set  up  in  different  habitats.  In  14  trapping 
nights  (491  trap-units)  82  individuals  of  different  species 
of  email  mammol8  wore  trapped  (see  Table  27).  These  animals 
obviously  were  not  caught  in  a  focus  of  TBE  virus  an  it  is 
shown  by  the  lack  of  antibodies  against  this  antigen 
(Table  25).  Yet  4  sera  gave  positive  results  (3  tius  rouscu- 
luo,  1  Apudemus  spec.)  in  the  Hi-test  with  the  Semliki 
or  two  group  B  antigens.  Dr.Radda  also  collected  90  human 
sera  from  residents  of  Istanbul  and  95  sera  Prom  Ankara  in 
different  hospitals.  The  sera  of  both  groups  of  humans 
yielded  similar  results  and  provided  some  evidence  for  the 
activity  of  onu  ur,  perhaps,  two  viruses  of  group  B  (see 
Table  25). 

Sera  that  had  boon  positive  in  the  Hl-tost  against 
TBE  or  other  group  B  viruses  were  also  tested  against  TBE 
virus  in  tho  neutralization  test  using  L  cells  for  the 
antibody  assay.  This  was  dune  in  order  to  prove  with  thi* 
more  specific  test  that  at  least  some  of  the  antibodies 
against  group  B  viruses  actuolly  were  due  to  infections 
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with  this  virusj  Thus  in  9  sera  neutralizing  antibodies 
against  TBE  virus  uere  f-jund  (aaa  Table  28). 

During  fall  of  1971  it  uas  hardly  pussible  to  col¬ 
lect  any  ticks  because  of  their  inactivity  at  that  time  of 
the  year.  However,  in  spring  1972,  a  total  of  782  ticks, 
mostly  larvae,  nymphs  and  adults  of  Ixodes  ricinus,  but  also 
seme  specimen?  of  Haemaprtysalis  punctata.  Rhipicophaius 
bursa  and  Hyalonma  aeovptium  could  be  collected  in  pine 
forests  and  shrubs  along  fields  on  places  uhero  also  small 
mammals  had  been  trapped  during  the  fall  of  1971.  Virus 
isolation  experiments  from  these  ticks  uere  not  success¬ 
ful  (see  Table  29).  Finally  the  plant  associations  uere 
analysed  in  the  placaa  uhere  field  studies  on  ticks  and 
their  small  mammal  hosts. uere  done  (see  Table  30). 

(2,1)  Summary. 

Sera  from  humans,  sheep  and  small  mammals  uere  in¬ 
vestigated  for  antibodies  against  A  and  B  arboviruses. 

About  5£i  uere  positive.  It  seems  that  one  of  the  three 
probable  causative  agents  is  related  to  Semliki  Forest 
virus,  tho  other  two  appear  tu  be  West  Hilo  and  Tick-borne 
encephalitis  virus.  Attempts  at  isolation  of  TBE  virus 
from  ticks  collected  in  Turkey  uere  not  successful. 

(3)  Survey  uith  human  sera  from  Hast  Camuroon. 

During  a  zoological  collecting  trip  from  January 
until  February,  1971,  Dr.Radda  uas  able  to  do  some  medical 
studies  at  tho  Presbytoriar  General  Hospital  in  I'lanyomen, 

Uoat  Cameroon.  These  studies  uere  granted  by  a  fellouship 
of  the  "Nutring  Uissonschaftlicher  Verbands  bsterreichs". 

In  order  to  porfurm  a  serological  survey  on  tho  activity 
of  arboviruses  in  West  Cameroon  173  serum  spucimans  from 
outdoor  patients  of  the  local  population  uetu  cullected 
and  shipped  to  our  laboratory  in  Austria. 

Sera  uero  treated  with  acetone  to  remove  nonspeci¬ 
fic  inhibitors  in  the  hemagglutination  in,  *,bitiun  (Hl)-test. 
The  tost  uas  done  follouing  the  classical  procedure  de¬ 
scribed  by  CLARK*-'  and  CASALS  (4).  The  follouing  antigens, 
prepared  from  sucrose-acutorte  treated  baby-mouse  brains, 
uere  used:  Semliki  Forest  (SF),  Sindbis  (Sind.),  Yollou 
Fever  (YF),  Murray  Valley  Encephalitis  (HUE),  Uoat  Nile  (UN), 
Dengue  II  (D  2),  Tiek-burne  Encephalitis  (TBE). 
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The  results  of  tha  Hl-tast  can  be  seen  in  Table  31. 
$ixty-asven  soro  from  a  total  qf  173  sera  tested  gave  posi¬ 
tive  reactions.  Kany  sera  showed  crass  reactions  with  more 
than  one  antigen. 

All  the  40  sera  of  the  first  group  which  wore  posi¬ 
tive  in  the  Hl-tast  were  tested  again  in  the  neutralization 
test  (NT)  in  green  monkey  cells  (strain  3?1K-AHI)»2  against 
the  following  viruses:  U’^yongnyong,  Chikungunya,  Zika  , 
Uganda  S.  These  viruses  ere  known  to  occur  in  Africa*  The 
results  can  bo  seen  in  Table  32.  Titers  of  hemagglutination 
inhibiting  and  neutralizing  antibodies  of  all  positive  aera 
ore  listed  in  Table  33.  Upon  reading  the  results  of  the 
Hi-test  it  will  be  noted  that  a  few  aera  reacted  to  a  low 
titer  with  Semliki  and  Sindbis  antigens  which  are  group  A 
arbovirusos.  These  are  probably  cruss  reactions  which  were 
possibly  caused  by  infections,  with  agents  closely  related 
to  or  identical  with  U'nyongnyqng  and  Chikungunya  viruses, 
as  it  can  be  seeri  from  the  results  with  the  more  specific 
NT.  The  pattern  of  hemagglutination  inhibiting  antibodies 
against  tho  group  B  viruses  (YF,  W/E,  UN,  D  2,  TBE)  tested 
i 8  somewhat  puzzling.  However,  from  our  experience  and 
that  of  other  workers  it  is  a  reasonable  assumption  that 
a  number  of  group  B  virusos  are  active  in  the  area  where 
the  sera  wero  collected.  This  would  also  explain  the  high 
titers  against  HUE  virus,  although  this  agent  dues  not  oc¬ 
cur  in  Africae  on  the  other  hand,  some  of  antibodies 
against  YF  virus  (see  sera  Hr. 22, 42  and  57)  cculd  be  caused 
by  infections  with  this  virus.  Nunu  of  tha  persons,  whose 
blood  wes  included  in  the  survey,  had  previously  been  vac¬ 
cinated  against  Yellow  Fever.  Besides,  at  least  one  type 
uf  Dengue  virus  appears  to  be  endemic  in  the  area  under  * 
investigation  (sea  sera  21,33,80  and  92).  In  addition, 
Uganda  S  and  Zika  viruses  are  probably  proaent  in  Ueat 
Cameroon,  as  it  can  ba  concluded  from  the  result  of  the  NT. 

(3,1)  Summary. 

A  serological  survey  on  173  sora  of  tho  residents 
uf  West  Cameroon  reveals**  the  activitiy  uf  at  least  two 
arboviruses  of  group  A,  prubably  U’nyongnyong  and  Chikun¬ 
gunya  as  wall  as  four  viruses  of  group  B  including  Uganda  S, 
Zika,  Yellow  Fever  ant,  a  member  of  the  Dt  '^uo  viruses. 
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Table  3:  Number  of  ticks  ( Ixodes  riclnus)  collected  in  different 
and  In  Tyrol  (T)  and  virus  Isolations  therefrom  in  1972 
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Table  4:  Number  of  ticks  ( Ixodes  ricinus)  collected  1971  end 
1972  in  different  areas  and  virus  strains  isolated 
therefrom 


Virus  strain  No.  Pool  size  Location  bate 


34253 

5  females 

Enzesfeld 

Sept. 19, 1971 

34260 

5  males 

Hirtenberg 

Sept. 19 ,1971 

34262 

5  females 

Hirtenberg 

Sept. 19, 1971 

34352 

28  nymphs 

rtichaldorf 

,ct.  3,1971 

33540 

20  nymphs 

Hochosteruitz 

July  7,1971 

33547 

20  nymphs 

Hochosteruitz 

Duly  7,1971 

33576 

20  nymphs 

Hochosteruitz 

3uly  7,1971 

33578 

12  nymphs 

Hochosteruitz 

Duly  7, >971 

33586 

20  nymphs 

Taggenbrunn 

Duly  8,1971 

34324 

20  nymphs 

Taggenbrunn 

Oct.  1,19Y1 

34326 

4  females  + 

2  males 

Taggenbrunn 

Oct.  1,1971 

364>-3 

•  20  nymphs 

Allhau  II 

April  4,1972 

36445 

20  nymphs 

Allhau  II 

April  4,1972 

36449 

20  nymphs 

Allhau  II 

April  4,1972 

36455 

7  females  + 

1  male 

Allhau  II 

April  4,1972 

36505 

28  nymphs 

Hohenegg  II 

April  30,1972 

36593 

20  nymphs 

Dauling/Enzes- 

feld 

May  10,1972 

36765 

20  nymphs 

hirtenberg 

Play  24,25,1972 

36793 

20  nymphs 

Hirtenborg 

slay  24,25,1972 

36801 

5  females  + 

5  males 

Hirtenberg 

flay  24,25,1972 

36854 

54  nymphs  + 

5  adults 

Graz/Autobahn  June  3,1972 

Results  of  tick  collections  before  and  after  lialathion  treatment  in 
flUhlleiten  and  Hernstain  II. 


Table  6:  Results  of  small  mammal  trapping  in  Taggenbrunn 
(July  1971  -  June  1972). 


Excursion  No. 

Date 

1 

July 

7-8 

1971 

2 

August  9.-11 

1971 

3 

Sept. 

lU-12 

1971 

4 

uct. 

1-3 

ly71 

5 

Nou. 

5-8 

1971 

Trapped  animals 


16  flpodemus  spec. 

5  Clethrionomys  olareolus 

1  Piicrotus  spec. 

14  Apod'amus  spec. 

2  Clethrionomys  glareolus 

3  Microtus  spec. 

8  Apodemus  spec. 

1  Microtus  spec. 

8  Apodemus  spec. 

1  Clethrionomys  olareolus 

11  Apodemus  spec. 

5  Clethrionomys  glareolus 
3  Microtus  spec. 

2  Sorex  araneus 


4  Apodemus  spec. 
1  Microtus  spec. 


5 


May  13-15  1972 
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Table  7s  Nuab&r  of  tick?  (Ixod9a~  ricinus)  collected  in 

Taggenbrunn  in  three  subsequent  years  end  nuabsr 
of  virus  strains  isolated  therefrom. 


Humber  of 

Excursion'  ‘.  nymphs  strains  adults  strains 

...date  ■  ‘  ‘  collected  isolated  collected  isolated 


« 


o 


Sept*  1-5, 

204 

Play  27, 

1970  668 

.  .■  •  , 

.  July  .8,. 

,  J971.  .  -205 

Sept.'  "11-12, 

1971  194 

uct«  1*3) 

1971  288 

riay  13-15, 

1972  264 


64  6 

17  93  8 

1  39  - 

10 

1  6  1 

19  - 
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Table  8;  rtesults  of  Hl-tests  with  sara  of  forest  uorksrs 
and  T8£  virus. 


District  of 
Louer  Austria 

Number  of  uorkars 
tested 

Number  of  uorkei*3 
uith  antibodies 

Baden 

164 

35 

(22£) 

Ur.fJsustadt 

64 

11 

(17?J) 

Neunkirchen 

174 

11 

(  6/0 

PreBbauro 

46 

2 

St.PSlten 

154 

25 

(16J&) 

Lilienfeld 

165  : 

9 

(  5?») 

Scneibbs 

63 

8 

(1356) 

c 


T 


t  a  1 


83U 


1U1 


Table  9;  Antibodies  against  TBE  virus  in  sere  of  foxes  according  to  age. 


•s&L—- 


514  431 


Table  10;  Uuentifcativa  evaluation  of  thin  layer  chrcca« 
tograns  of  polyphaophoinooitid8fj  1\  :  Ratio 
TPI  :  DPI. 


TPI 

adpi 

APS 

atpi//3 

adpi^2 

TPI  : 

r*OT 

316 

14.0 

0.8  * 

105.3 

7.0 

100  t 

6.65 

161 

10.0 

* 

n.d. 

53.7 

5.0 

100  : 

'J.  32 

359 

22.8 

* 

1.2 

119.6 

11.4 

100  : 

9.54 

104 

17.3 

£ 

n.d. 

SI.  3 

8.6 

100  : 

14.01 

I'P-  in  ra 

tio  TPI 

:  DPI  .t  10LI 

:  y.38 

a 

TPI 

• 

• 

Aron  batwnen 
of  TPI  f.pot 

bene  line 

p.nd 

sxtinotion 

gr.vsh 

ADPI 

• 

« 

Area  between 

base  line 

and 

extinction 

gre;.:h 

of  DPI  spat 


A 

PS  :  Area  between  ba30  line  anti  extinction  nr^nh 

of  PS  spot 

*  :  Value  too  small  to  bo  msasurod  rr-  *:tly 

n.d.  :  Not  detorminod  quantitatively. 


All  values  arbitrary  units 
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t 

| 

'  Table  11:  Quantitative  evaluation  of  thin-layer  chrcnato- 

greas  of  polyphosphoinositides  II.  ;  Ratio 
DPI  *  PS. 


flTPI 

adpi 

APS 

adpi/2 

DPI 

• 

9 

PS 

662* 

153 

6.5 

76.5 

100 

9 

9 

8.50 

685* 

264 

6.5 

132.0 

100 

• 

9 

4.93 

582* 

176 

7.5 

88. 0 

100 

9 

9 

8.52 

675* 

220 

8.5 

110.0 

100 

» 

9 

7.27 

dean  ratio  DPI  j  PS  =  10U  :  7.j2 


A 

TPI  :  Area  between  base  line  and  extinction  graph  of 
TPI  spot 

ft 

DPI  :  Area  between  base  line  and  extinction  graph  of 
DPI  spot 

ft 

PS  :  Area  between  base  line  and  extinction  graph  of 
PS  spot 

*  :  Value  too  large  to  be  measured  exactly 


All  values  given  in  arbitrary  units 
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Table  12;  Concentration  of  TEE  virus  by  an  aquaua  tao 
phase  system. 


Experiment  Wo. 


1 

2 

3 

«- 

4 

Volume  (ml) 

25.5 

25.5 

25.5 

25.5 

Original 

HA-titre 

2,560 

5,120 

2,560 

12,800 

** 

Units 

65,000 

130,000 

65,000 

326,000 

Volume  (ml) 

29.5 

29.5 

29.5 

29.5 

PEG-phasB 

HA-titre 

32 

32 

16 

128 

** 

Units 

940 

940 

470 

3,770 

Yield 

1.5% 

0.7% 

0.7% 

1.2% 

Volume  (ml) 

0.4 

0.5 

0.5 

0.5 

Dextran-phase 

HA-titre 

256,000 

256,000 

204,000 

512,000 

X.JL 

Units 

102,000 

128,000 

102,000 

256,000 

Yield 

>100% 

98% 

>  100% 

73% 

Concentration- 

factor  :  IDQx 

50x 

40x 

20x 

The  original  uaa  already  purified  once  by  the  two  phase 
system 

Arbitrary  units  resulting  from  multiplication  of  tifcre 
by  volume 
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Tefrio  15?  Increase  of  HA-titrc  of  sees  ssbsyirus  pxg|?s-» 
.  rations  by  CPO-o^rcsatGgrspny. 


Volume 

HA-titra 

HA^L.ixts 

Sindbis  virus s 

Applied  to  column 

2  El 

512 

1024 

Eluaia, 

Fraction  No«t 

IS 

2  El 

64 

123 

17 

2  ml 

4,096 

8,192 

18 

2  Ql 

8,192 

16,384 

.•  19 

2  ol 

1,024 

2,048 

20 

2  Ql 

256 

512 

21 

2  nl 

128 

256 

22 

2  Ql 

64 

128 

27,643 


Idssfc  Nile  virus 


Applied  to  column 

2  nl 

8 

16 

Eluate, 

Fraction  No. : 

15 

2  ml 

— 

IS 

2  ml 

54 

128 

17 

2  ml 

256 

512 

18 

2  ml 

128 

256 

19 

2  mi 

32 

64 

20 

2  ml 

16 

32 

21 

2  ml 

8 

16 

22 

2  ml 

4 

8 

23 

2  mi 

2 

4 

1,020 


Week  Brain  '  —  -  Serum 

Virus  Interferon  CF  antigen  "Virus  Interferon  HI  antibodies 


3 

+ 

— 

1;  a. 

- 

“ 

1:160 

4 

+ 

- 

1:32 

. 

- 

1:32U 

5 

+  " '  —  • . 

1:16 

- 

- 

it  80 

6 

+ 

- 

1:16  .. 

- 

- 

1:160  - 

7 

+ 

- 

1:  8 

-  ' 

1:320 

B 

+ 

••t 

1:16‘ 

mm 

- 

1*:320 

9 

+ 

1:  8 

- 

- 

1:320 

10 

mm 

- 

1:32'" 

■ . - 

- 

1:160 

11 

mm 

- 

1:16 

mm 

- 

1:320 

12 

- 

- 

1:16 

- 

1:320" ~ 

1^ 

+ 

_ 

1:32 

- 

— 

1:320 
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Table  15:  Susceptibility  of  chronically  infected  animals 
for  a  challenge  infaction  uith  Samliki  Forest™ 
virus. 


Group  •  .  .bumbar  _qf  mice  Number  of  mi'ce-  ‘Average 


infected  uith  succumbed  to  survival 

SFV  Sf-V—infec-  . time 

tion  (#) 


Nice  chroni- 

teJ1uithfeC"  46  36  <7a»  4-9da*° 

Langat  virus 


Control 


29 


18  (62/i»)  4.8  days 


Table  16:  Langat  virus  in  the  brains  of  mica  with  chronic  infection  after  treatment 
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Tabla  17:  Immunization  of  mice  with  goose  erythrocytes 
(0.2  ml/mouse). 


Concentration  of 
goose  erythrocytes  in 


0.005 

0.01 

0.05 


10.0 


Titer  of  antibodies  against 
goose  erythrocytes  4  days 
after  injection 


1.128 

1:256 


Table  19: 
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Cases  of  TBE  in  1972  until  June  in  Austria* 


Province 

Aoril 

Flay 

■  3una 

Vienna 

3/0/0 

14/0/0 

Lower  Austria 

1/0/0* 

10/2/1 

16/4/1 

Carinthia 

3/2/0 

17/1/1 

Styria 

Upper  Austria 

1/1/0 

4/0/0 

15/0/1 

Burgenland 

1/0/0 

l/Q/o 

1/0/0 

Salzburg 

Tho  Tyrol 

i/o/o 

Total 

3/1/0 

21/4/1 

64/5/3 

* 


TBE  confirmed  by  2-WE/CF/uncertain  (HI  positive, 
2-F1C  and  CF-teats  uncertain) 
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Table  20:  Antibodies  against  Tribec  virus  in  sera  of  cattle 
from  different  provinces  of  Austria. 


Province 

«  •«  • 

.  Number  of  sera 
tested 

Number  of 
positive  sera 

Styria 

680 

0 

The  Tyrol 

225 

0 

Upper  Austria ' 

180 

0 

Salzburg 

254 

1 

Carinthia 

_ 473  -  .  . . 

12 

Burggnlaricl 

13 

1 

Total 


1825 


14 


Table  21:  Virological  and  serological  survey  with  sera  of 
migrating  and  non-nigreting  bird  species. 


Species 


Number  of  blood 
samples  tested 
for  virus/virus 
isolation 


Number  of  sara 
tested  for  anti- 
bodies/numbsr  of 
positive  S8ra 


Fara.  ARSEIDAE 

1.  Little  Bittern 
(Ixobrychus 


mxnutue) 

1  h 

1/- 

Fam.  RALLIDAE 

2.  Water  Rail 

(Rallus  aquaticus) 

1/- 

l/» 

3.  Spotted.  Crake 
(Porzana  porzana) 

1/- 

1/1  T8E 

Fam..  SCOLQPACIDAE 

4.  Snipe 

(Gallinago  gallinago) 

2/- 

2/- 

Fam.  ALCEDINIDAE 

5.  Kingfisher 

(Alcedo  atthis) 

2/- 

2/- 

Fam.  HIRUNDInIOhE 

6.  Swallow 

(Hirundo  rustics) 

1/- 

1/- 

Fam.  I’lUTACILLIOAL 

7.  White  Wagtail 
(i-lpfoicilia  alba) 

2/~ 

2/- 

8.  Blue-headed  Wagtail 
(fiotacilla  flava) 

V- 

1/- 

Fain,  NUSCICAPIOAE 

9.  Savi’s  Warbl n 

(Locustella  '.uscini- 
oides) 

6/ — 

6/- 

10.  Moustached  Warbler 
(Acrocephalus 
melanopogon) 

4u/- 

40/  1U,  1CH 

11.  Sedge  Warbler 
(Acrocephalus 
echoenobaenus) 

17/- 

17/- 

55 


Tabla  21:  (Flou  sheet,  cant.) 


12«  Marsh  Uarbler 

(Acrocephalus  palu- 
8tris)  3/- 

13.  Heed  Uarbler 

{Acrocephalus  arun- 
dinaceus)  187/- 


14.  Great  Rsed  Uarbler 

(Acrocephalus  arun- 
dinaceue)  15/- 

15.  8earded  Tit 

(Panurus  biaroicus)  37/- 

16.  Chiffchaff 

(Phylloacopus  colly- 
bita)  1/- 

17.  Robin 

(Crithacus  rubacula)  1/- 

Fam.  REMIZIDAE 

18.  Pendulina  Tit 

(Remiz  pendulimus)  36/- 

Fam.  PARIDAE 

19.  Blue  Tit 

(Parua  caaruleus)  52/- 

20.  Great  Tit 

(Paru8  major)  1/- 


Fan.  EMBERIZIOflE 
21 ,  Reed  Bunting 


(Eraberiza  schoenicius^y 


3/- 

187/  2U,  2CH, 
5SFD,  ItoN 

15/lCh 

37/1SFU 

1/- 

1/- 

36/- 

52/2SFD,  1UIN 

V- 

81/1U,  1CH 


Total 


488/- 


488  4U,  5CH, 

8SFD,  1TBE, 
3UIN 


♦) 


For  abbreviations  see  Table  21  A 


56 


Table 

21  A: 

Abbreviations. 

TBE 

•Tick  borne-encephalitis 

U 

= 

Uukuniemi 

CH 

= 

Chikungunya 

SFD 

= 

Semliki  Forest  Disease 

UN 

= 

West  Nile 

C 

= 

Calovo 

Sind 

= 

Sindbis 

YF 

= 

Yellow  Fever 

hue 

= 

Murray  Valley  Encephalitis 

°2 

= 

Dengue  II 

O'nyong= 

U'nyongnyong 

UgS 

s 

Uganda  S 
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Table  22:  Serological  survey  with  birds  captured  during 
Winter.-  •  ... 


Species  Number  of  sera  tasted  for 

antibodies/number  of  positive 
aera  +) 


Fam.  TRUGLODVTIDAE 

1.  luren 
(Troglodytes 
troglodytes) 

Fam.  MUSCICAPIDAE 

2.  Bearded  Tit 
(Panurue  biarmioue) 

Fam.-.REMIZIDAE 

3.  Penduline  Tit 
(Ramiz  pendulimua) 

Fam.  PAR1DAE 

4. '  Blue  Tit 

(Parua  caeruleus) 

5.  Great  Tit 
(Paru8  major) 

Fam.  EMBERIZIDAE 

6.  Reed  Bunting  ++) 
(Emberiza  schoeniclue) 


V- 


3/- 


23/~ 

69/5U,  2SFD 
1/- 

28/1U 


+)  Abbreviations  see  Tabic  21  A 

++)  Reed  Buntings  found  in  Austria  during  winter  have 
usually  spent  the  summer  in  other  parts  of  Europe 
situated  north  of  Austria. 


jv  v  !  ■*  r 

Table  23:  l/irological  and  sarological  survey  uiittr  birds* — 
returning  from  tropical  and  subtropical  hiber¬ 
nation  areas* 


Spepies 


Number  of  birds 
captured  so  far/ 
Number  of  blood 
8  pm  pies  te  at  e  d 
for  virus/vlrus"'' 
isolation 


Number  of  sera 
tested  for  antibo- 
dies/Number  of  po¬ 
sitive  sora  +) 


Fam. 

1. 


2. 

3. 

Fam. 

4. 

5. 

Fam. 


SCULUPACIDAE 

Snipe 


7. 


8. 


9. 


lb. 


(Gallinago  galli- 

nago)  . . 

1/- 

1/- 

Redshank 

* 

(Tringa  totanus) 

3/3/- 

. .3/—  . 

Green  Sandpiper 

(Tringa  ochropus) 

1/1/- 

1/TBE,  C 

MUTACILLIDAE 

Blue-headed  lilagtail 

(Motacilla'  flava) 

1/1/- 

V-  * 

White  Wagtail 
(Motacilla  alba) 

3/3/- 

2/- 

MUSCICAPIDAE 

■j 

Sevi's  Warbler 

•"  : 

(Locu3talla  lusci- 

* 

9/1TBE,  ISind 

nicid-os-)- —  — . 

.WMi, . 

. *  -liaN . . 

moustached  Warbler 

^Acrobophalus 

m8lanopogon) 

9/8/- 

9/1TBE,  ISind 

Sodge  Warbler 

1WN 

(Acrocephalus 

schoeriobaonus) 

8/8/- 

8/1TBE 

"Reed  Warbler 

(Acrocephalus 

'i 

37/2U,  lSind„ 

scirpaceus) 

40/24/- 

Great  Reed  Warbler 
(Acrocephalus  arun- 
dinaceus) 

35/24/- 

2WN 

32/- 

Table  23:  (Floitf 'sheet cent/) 


Species  Number  of  ibirda  liynber  of  eese 

captured  so  far/  tasted  for  arttibo- 
Number  of  blood  dies/Nuaber  of  pa- 

samples  tasted  sitive  sera  +} 

for  virus/virua 
isolation 


11. 

Garden  Warbler 

(Sylvia  borin) 

1/1/- 

1/- 

1.2. 

Blackcap 

■^Sylvia:  attra.ca- 
pilla)  i 

1/1/- 

V- 

13. 

Chiffchpff 

(Phyiloscopus 

collybita) 

1/1/- 

1/- 

14. 

Willow  Warbler 

(Phylloscapus 

trochilus) 

2/2/- 

2/- 

15. 

Robin 

(trithacus  rubacula) 

18/18/ virus  not 
yet  identified 

18/lU 

Fam. 

EiflBERIZIDAE 

16. 

Raod  Bunting 

(Emberiza 

aohoeniclus) 

16/15/- 

15/- 

T  o 

t  a  1 

150/118 

141/3U,  1C, 

'  1  virus 

fied 

not  yet  identi- 

35ind,  4TBE, 

4  UN 

+)  Abbreviations  sss  Table  21  A 
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Table  25:  Results  of  the  hemagglutination  inhibition  tasts 
with.  sera  from  Turkey. 


Number  of  positive  sera  from 

Izmir  Izmir  Ksmalpasa  Istanbul  Ankara 
-Antigen  (human)  (sheep)  (small  mamm.)  (human)  -(human) 


Semliki 

Forest 

Disease  6 


Sindbis 

luost  Nile  17  4 

Tick-borne  5 

encephalitis 

Dengue  II  .  1  2 

Hurray  Valley  ^ 

encephalitis 

Yellou  Fever  4  2 


1  - 

14 

2  - 

2  7  3 

13 


Total  23*/2?0  12*/263  4*/B2  8*/90  5*/g5 

Number  of  pnsitive/investigated  sera 

*  Some  of  the  sera  showed  cross  reactions  with  more  than 
one  antigen 


65' 


Tabls  26:  Results  of  the  survey  with  263  sheep  sera  from 
liiestern  Anatolia. 


Geographic; 

region 

Humber  of 
sera  inve¬ 
stigated 

Number  of 

positive 

sera 

Titers  of  the  positive 
sera  in  the  HI 

Kenya 

17 

1 

UN  1:20  ...  ... 

Isparta  • 

92 

4 

2  bJN  1:20,  3  T8t  1:20, 
2  YF  1:20.. 

Tire 

30 

1  ’ 

liN  1:10 

Canakkale 

21 

- 

“ 

Ebrerait 

23 

- 

..... 

Aliaga 

24 

1 

HUE  1:10  .  ....  _ 

Plenemen 

33 

3 

2  HUE  1:10,  02  1:10 

Milas 

23 

2 

'  2~T3E  1:10,  1  HUE  1:10 

1  02  .1:10  .  .. 


T  6  t  n  1  963  19  4  liiM.  5  THE-  7  YE.  4  KUE. 


Table  27:  Results  of  small  mammal  trappings  in -Kemaipasa 
and  results  of  Hl-tests. 


Species 

Number  of 
sera  tested 

dumber . of 
positive  sera 

' 

. 

Mus  musculus  spicilequs 

37 

3  (SFD,  HUE,  D2) 

Apodomus  spec. 

28 

1  (HUE) 

Cricetulus  mioratorius 

3 

- 

Crocidura  spec. 

12 

-  .  . 

Crocidura  suaveolens 

1 

- 

Suncus  etruscus 

1 

T’o  t  a  !•  - 

82 

4 

+ 


Abbreviations  sea  Tabls  21  A 


Table  28:  Results  of  the  neutralization  tast  with 
TBE  virus. 


Serum  Nr. 

Species 

Deriving 

Antibody  titer 

254 

Homo 

Izmir 

1:80 

73/71 

Gvis 

Isparta 

1:80 

98/72 

Uvis 

Milas 

1:40 

281 

Homo 

Istanbul 

1:20 

284 

Homo 

Istanbul 

1:  5 

286  . 

Homo 

Istanbul 

1:10 

292 

Homo 

■  Istanbul 

1 V  5 * . 

62 

Homo 

Ankara 

iY5  • 

70 

Homo 

Ankara 

1:80 

68' 


Table  29: 


Results  of  tick  collections  near  Kemalpasa 
and  Belkave 


-Specia8--and-dHwitip'-=‘  flarcctiia 
mental  stage  (Kemalpasa) 

i 


Habitat 

Pinetum 

(Forest , Belkave) 


total 


-  •  * 

Ixodes  ricinus 

Larvae 

70 

271 

341 

Nymphs 

51 

304 

355 

Adults 

6 

18 

24 

Hvalomma  asqyptium 

Adults 

- 

5 

5 

Rhipicephalus  bursa 
Adults 

2 

2 

Haemaphvsalis  punctata 
Larvae 

52 

«• 

52 

Adults 

— 

3 

3 

Total 


179 


603 


782 
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Table  30  i  Plant  communities  in  habitats  of  ticks  and  thsir 
small  mammal  hosts  in  possible  foci  of  7BE  virus 
in  Kemalpasa  and  Bolkave. 


Spccios  •  Frequency  of  epecios  in  the 

habitat  macchia  habitat  pinotum 
(Kemalpasa)  (Bolkave) 


buorcus  cbccifera 
Phillyrea  media 
Jaominum  fruticans 
Cistus  creticus 
Laurus  nubilis 
Paliurus  spina- 
christi 

Platanus  orientalis 
Ruscus  acutifolius 
Pyrus  amygdalifolius 
Cyclamen  neapolitanum 
Uitex  agnus-castus 
Crataegus  monogyna 

Campanula-  lyrattr . . 

Pi3tacia  terebinthus 
liuercus  ilex 
tiuercus  infectoria 
Asparagus  acutifolia 
Cirsium  spec. 

Rubus  spec. 

Taraxacum  officinale 
Origanum  virens 
Darrubium  spec. 

Rumex  spec. 

Ranunculus  arvensis 
Pinus  halopensis 
Orchis  analotica 


+-}■+ 

+  + 

++ 

+ 

++ 

+ 

++ 

+  4*  + 

+ 

• 

JL 

* 

+ 

+ 

• 

+ 

+  + 

• 

+ 

+  + 

+  - - - 

•  ».  «  .  . 

+ 

+ 


+ 


+++ 


Frequency  very  high  +++ 
frequency  high  ++ 

frequency  low  + 

raro  . 
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Table  31:  Results  of  hemagglutination  inhibition  tests 
with  173  humon  sera  from  West  Cameroon. 

K 

Number  of  positive  sera 


Antigen 

Group  1 

Group- 2 ■ ' 

, ...  'Total 

Semliki  Forest 

Disease 

2 

1 

.  3 

Sindbis 

5 

1 

6 

Yellow  Fever 

16 

16 

32 

Murray  Valley 

‘  - 

Encephalitis 

31 

17 

■  4* 

Liest  Nile  - 

2L) 

4 

24 

Dengue  II 

17 

.  2 

-  19 

Tick-borne 

Encephalitis 

S 

0 

5 

Total 

40*/98 

■  27*/75 

67*/l73  • 

Number  of  sera  positive/investigated 

*  Many  of  the  sera  showed  cross  reactions  with  more  than 
one  antigen 


.Table  32:  Results  of  the  neutralization  tests  (NT)  with 
the  40  positive  sera  of  group  1. 


l/irus 


Positive  reactions 


O'nyongnyong 

Chikungunya 


Uganda  S 


Total 


22/40 


Number  'of  sera 
positivQ/investigated 
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M:  Titers  of  hemagglutination-inhibiting  and  neutralizing  antibodies  in  the  positive 
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KEY  KURDS! 


Arboviruses  in  Austria;  eradication  of  TBE  foci;  TBE  ecology 
TBE  in  Switzerland;  receptor  for  TBE  (Synthesis);  concentra¬ 
tion  of  arboviruses;  purification  of  arboviruses;  persistent 
arbovirus  infection;  Langat  virus;  birds  as  hosts  of  arbo- 
virusas;  arboviruses  in  Turkoy;  arboviruses  in  Cameroon. 


